In the last decade, a number of methods have been developed for the in-situ characterization of fouling layers formed in confi ned geometry. Laser sheet at grazing incidence and ultrasonic time domain refl ectometry are relevant methods to measure fouling layer thickness. However, these two methods have never been used simultaneously during the same fi ltration run. The objective of this study was to compare values measured by both methods. After validation of the thicknesses given by each method on an especially designed calibrated gauge, measurements were made simultaneously by both methods on porous fouling layers formed on two membranes with different permeabilities. The results show that, in the case of a compact fouling layer, the thicknesses given by the two methods are the same. However, for more porous layers, such as concentration polarization layers, thicknesses differ, although the growth kinetics is identical. Thus, laser sheet at grazing incidence and ultrasonic time domain refl ectometry are two complementary methods to determine fouling layer thickness and/or its growth kinetics according to operating conditions.
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Introduction
Understanding the mechanisms that lead to the formation of fouling layers is a key point to optimize process performance. In the last twenty years, a number of in-situ, non-invasive techniques have been developed and used to study fouling [1] [2] [3] [4] [5] [6] [7] . However, only a few of them can be applied to the study of fouling layers formed in confi ned geometry, such as in hollow fi bre membranes. Among the methods allowing in-situ characterization of fouling layers formed in confi ned geometry, the laser sheet at grazing incidence method (LSGI) developed by Mendret and co-workers [4] and the ultrasonic time domain refl ectometry (UTDR) method can be relevant.
The LSGI method determines cake layer thickness by monitoring the defl ection of a laser sheet in time with the fouling layer growth. So far, this method has mostly been applied to determine thicknesses of bentonite cake layers formed on ultrafi ltration membranes. The UTDR method was fi rst applied to characterize fouling layers formed on fl at sheet membranes by Mairal et al. [1] . More recently, several authors have demonstrated that this method is relevant to measure the thickness of kaolin or bentonite cake layers formed in confi ned spaces [5] [6] .
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